We conducted a prospective, descriptive study of 27 individuals with known or suspected dysphagia to investigate the relationship between swallowing frequency, accumulated oropharyngeal secretion levels, and gustatory stimulation. Assessment of the secretion level was quantified with the use of a previously published 5-point rating scale using endoscopy. Overall, we found a moderate relationship between the baseline swallowing frequency at rest and the accumulated oropharyngeal secretion level (Pearson correlation 0.470; p = 0.01). The study sample was divided into two groups based on their secretion level. Group 1 (n = 19; mean age 59.7 ± 21.5 years) included patients whose accumulated oropharyngeal secretion level was rated as 1 (normal) or 2 (mild). Group 2 (n = 8; mean age 69.78 ± 8.35 years) included patients whose accumulated oropharyngeal secretion level was rated as 4 (severe) or 5 (profound). For Group 1, swallowing frequency increased from a baseline of 1.05 to 5.26 swallows over 2 minutes, following gustatory stimulation; for Group 2 it increased from a baseline of 0.125 swallows to 3.5 swallows. These results indicate that individuals with a lower baseline swallowing frequency at rest demonstrated a higher accumulated oropharyngeal secretion level as viewed by nasal endoscopy and that, regardless of secretion level, gustatory stimulation was effective at increasing swallowing frequency. Increasing swallowing frequency may be a functional dysphagia treatment objective in efforts to improve the efficiency of the swallow and may offer better management of accumulated oropharyngeal secretions.
Abstract
We conducted a prospective, descriptive study of 27 individuals with known or suspected dysphagia to investigate the relationship between swallowing frequency, accumulated oropharyngeal secretion levels, and gustatory stimulation. Assessment of the secretion level was quantified with the use of a previously published 5-point rating scale using endoscopy. Overall, we found a moderate relationship between the baseline swallowing frequency at rest and the accumulated oropharyngeal secretion level (Pearson correlation 0.470; p = 0.01). The study sample was divided into two groups based on their secretion level. Group 1 (n = 19; mean age 59.7 ± 21.5 years) included patients whose accumulated oropharyngeal secretion level was rated as 1 (normal) or 2 (mild). Group 2 (n = 8; mean age 69.78 ± 8.35 years) included patients whose accumulated oropharyngeal secretion level was rated as 4 (severe) or 5 (profound) . For Group 1, swallowing frequency increased from a baseline of 1.05 to 5.26 swallows over 2 minutes, following gustatory stimulation; for Group 2 it increased from a baseline of 0.125 swallows to 3.5 swallows. These results indicate that individuals with a lower baseline swallowing frequency at rest demonstrated a higher accumulated oropharyngeal secretion level as viewed by nasal endoscopy and that, regardless of secretion level, gustatory stimulation was effective at increasing swallowing frequency. Increasing swallowing frequency may be a functional dysphagia treatment objective in efforts to improve the efficiency of the swallow and may offer better management of accumulated oropharyngeal secretions.
Introduction
It has been theorized that accumulated oropharyngeal secretions may result from reduced swallowing frequency, which leads to excessive oropharyngeal secretions in patients with dysphagia 1 ; however, limited information is available in the literature to support this notion. Further, there are few studies reporting on the strength of the potential relationship between the presence of excessive oropharyngeal secretions and baseline swallowing frequency. Swallowing frequency may also increase after gustatory (taste) stimulation, especially in patients who are to take nothing by mouth (npo).
Even though the various effects gustatory stimulation has on swallowing and neural excitability have been previously reported in the literature, 2-6 the potential impact this stimulation may have on swallowing frequency in individuals with increased accumulated levels of oropharyngeal secretions has not been well explored.
Previous researchers have developed various secretion scales that quantitatively measure accumulated oropharyngeal secretions as examined by nasal endoscopy. 1, 7, 8 All of these scales have similar qualities, and all showed that the presence of visible oropharyngeal secretions within the laryngeal vestibule was highly predictive of subsequent aspiration of food and liquid. The 5-Point Secretion Scale developed by Donzelli and colleagues 7 was based on the original work of Murray et al. 1 This scale was developed to measure the presence, amount, and location of oropharyngeal secretions. It differs from Murray's 4-level scale in that it does not allow for a transition of secretions. In other words, it assigns one number at the maximum level of oropharyngeal secretions, whereas Murray's scale includes a "transition level" to include multiple levels in a single rating. The score the patient receives is the point of maximum secretions present, and a higher score indicates more secretions.
Donizelli's scale also distinguishes between laryngeal penetration and aspiration. Even though Donzelli et al used a different secretion scale than Murray et al used, the results of their studies were similar, demonstrating that increased accumulated oropharyngeal secretion levels were associated with aspiration and the state of being npo.
The purpose of the present study was to investigate the relationship between swallowing frequency and accumulated oropharyngeal secretion levels using the 5-point secretion scale developed by Donzelli et al. A secondary aim was to investigate the relationship between swallowing frequency and gustatory stimulation. Driving this research endeavor was the belief that if individuals had higher accumulated oropharyngeal secretion levels, they would demonstrate lower swallowing frequency; therefore, increasing swallowing frequency should be a functional dysphagia treatment objective. We hypothesized that this would improve the efficiency of the patients' swallow and provide better management of accumulated oropharyngeal secretions.
The investigators received approval for this study from the institutional review board, and all patients provided their consent before participation.
Patients and methods
Procedure. Study participants, who represent a convenience sample, were recruited from patients referred to the swallowing center for a fiberoptic endoscopic examination of swallowing (FEES) procedure. The patients were observed for swallowing frequency under two conditions: (1) spontaneous swallows with no taste stimulation and (2) spontaneous swallows with taste stimulation. They were observed by two independent raters for 2 minutes under each condition to record swallowing frequency. The patients were initially blinded to the study purpose to minimize the effect of the behavior (swallow) being observed.
Patients first had a surface electromyography (EMG) patch placed in the submental region. The purpose of the surface EMG was twofold. First, it was used as part of the "deception" involved with the study, as the patients were informed that they needed to be quiet (no talking) while the investigators calibrated the instrumentation. They were also instructed to relax and look forward. The second purpose of the surface EMG was to assist the raters with counting the frequency of spontaneous swallows.
The two raters observed the patients and counted the number of swallows by visual inspection of the larynx with confirmation of the surface EMG. The observers stood to each side of the patient (at approximately a 90° angle) with the patient looking forward. The surface EMG monitor was placed behind the patient. The patient was not aware that the observers were counting the number of spontaneous swallows. The raters did not interact with each other and counted the swallowing frequency independent of each other. After the initial observation of baseline swallow frequency for 2 minutes under the no-gustatory-stimulation condition, the patients were given a commercially available spearmint flavored, micro-thin, starch-based oral care strip (Listerine PocketPaks; Johnson & Johnson Healthcare Product Division of McNeil-PPC, Inc.; Skillman, N.J.). Again, the study participants were not informed of the actual purpose of the task (swallowing frequency following gustatory stimulation) and were told that the purpose was to evaluate whether they "liked the taste of the strip. "
Patients were again instructed to remain quiet (no talking), relax, and look forward for 2 minutes after the oral care strip was placed in their mouths. The investigators followed the same protocol outlined above to record the number of swallows demonstrated while the patients had the oral care strips in their mouths.
After completion of the swallowing frequency portion of the protocol, the patients were debriefed regarding the deception involved with the study and informed that the true purpose of the study was to evaluate swallowing frequency under the two conditions. Next, the patients' oropharyngeal secretion levels were evaluated via nasal endoscopy using the Donzelli 5-Point Secretion Scale (table 1) . 7 The nasal endoscopy exams were recorded on digital discs for further review by the investigator team. The investigators independently rated the secretion levels, and if any discrepancies with the secretion level ratings were present, the actual film of the nasal endoscopy was reviewed until the investigators reached a consensus.
Data analyses. The Pearson correlation coefficient was completed to evaluate the overall relationship between the accumulated oropharyngeal secretion level and swallowing frequency for the entire study sample. Paired t tests were used to evaluate the differences between the two study groups for the other continuous variables in the study (age and swallowing frequency). Inter-rater reliability between the two raters for swallowing frequency also was evaluated with the Pearson correlation coefficient.
The results revealed a strong correlation between the two observer responses for swallowing frequency (r = 0.973; p = 0.0001); therefore, the first rater's results were used during the analyses.
Results
Twenty-seven patients participated in this study. Overall, there was a moderate relationship between the baseline swallowing frequency at rest and the accumulated oropharyngeal secretion level (Pearson correlation 0.470; p = 0.01). This result indicates that patients who had a lower baseline swallowing frequency at rest demonstrated a higher accumulated oropharyngeal secretion level as viewed by nasal endoscopy.
Study groups. The study sample was divided into two groups based on their secretion level on the 5-point scale. Group 1 (n = 19; mean age 59.7 ± 21.5 years) included patients whose accumulated oropharyngeal secretion levels were rated as 1 (normal) or 2 (mild) on the secretion scale. Group 2 (n = 8; mean age 69.78 ± 8.35 years) included patients whose accumulated oropharyngeal secretion levels were rated as a 4 (severe) or 5 (profound) on the secretion scale. None of the patients' levels were rated as a 3 (moderate). Additional results for baseline swallow frequency (no gustatory stimulation) and swallowing frequency after gustatory stimulation are reported in table 2.
Ages. The age difference between the two groups was not statistically significant. The difference in baseline swallowing frequency between the two groups was statistically significant, indicating that patients with higher accumulated oropharyngeal secretion levels demonstrated fewer swallows. Furthermore, gustatory stimulation did increase the number of swallows for both groups, but the differences between the groups after gustatory stimulation were not statistically significant (t = 0.94; p = 0.363). This suggests that gustatory stimulation was effective at increasing swallowing frequency regardless of accumulated oropharyngeal secretion level.
Discussion
Results of the current study concur with the earlier work of Murray et al, 1 revealing that patients with higher accumulated oropharyngeal secretions demonstrate overall lower swallowing frequency. Our results also demonstrate a positive impact that gustatory stimulation may have on increasing swallowing frequency.
Previous research reported a baseline swallow frequency ranging from 1.18 to 1.32 swallows per minute in healthy adults. 9,10 Even though different methods were used in our study to calculate the swallow frequency rates than were used in previous studies, some general comparisons still can be made. The baseline swallow frequency results for 2 minutes in our study were ex- Baseline swallowing 1.05 ± 1.03 0.125 ± 0.354 t = 3.48; p = 0.002 frequency (2 min) Gustatory stimulation 5.26 ± 4.32 3.5 ± 4.47 t = 0.94; p = 0.363 swallowing frequency (2 min)
